 We study the effects of credit ratings on the premium paid by bidder firms.
Introduction
Bidders' ability to select between good and bad targets is not always perfect. Thus, the premiums paid in mergers and acquisitions (M&As) may be suboptimal when the bidder miscalculates the true potential of a target firm. We study how credit ratings on target firms' bonds assist bidder firms in their determination of target firms' quality and the M&A premium paid.
The information gleaned from credit rating agencies (CRAs) would assist bidders to distinguish better between targets. By using ratings as an independent, unbiased "second opinion," a bidder can more accurately match the premium it pays to the true worth of the target. The overall result should be a more efficient allocation of capital. (2011), Opp et al. (2010) , Rousseau (2012) , Kiff et al. (2012) and Fulghieri et al. (2014) .
While CRAs' role is significant, it is not intended to guide bidders and targets in the M&A market. The contribution of CRAs is highly significant in the market for funds where lenders assess borrowers. Nonetheless, we are motivated to explore the marginal contribution of credit ratings in the mix of information that investors use in pricing targets as there is some overlap between the information produced by CRAs and those sought by M&A investorsfor example, they use many of the same financial ratios. Furthermore, while there is a host of opinion products out there, we consider only the ratings supplied by the big three CRAs, i.e.,
Standard & Poor's (S&P), Moody's, and Fitch Group, which control the lion's share of the market.
A bidder has every incentive to see that the amount paid for a target in an M&A transaction is a true reflection of its net worth. In their attempt to minimize the likelihood of overpaying for targets, bidders will benefit from the checks and balances performed by CRAs.
Rating agencies are experts at collecting and processing financial information and use sophisticated-at times more accurate-methodologies to assess the credit worthiness of a company (also see Yi and Mullineaux (2006) ). CRAs are often privy to information that managers are reluctant to elaborate in public to preserve from competition; examples include acquisition plans and business strategies (Ederington & Yawitz 1985; Covitz & Harrison 2003; Kisgen 2006 Kisgen , 2009 . We can draw similar arguments for targets assessing bidder shares in stock swaps.
Using a sample of U.S. domestic M&A deals between 1986 and 2012, we find that the premium paid is lower in deals where either one or both parties to the transaction is rated. 2 We also find that ratings explain the differences in bidders' operating performance postacquisition, i.e., rated firms exhibit superior performance compared to firms without ratings.
Interestingly, we find that the presence of a rating, rather than the quality of the rating (for example, investment grade versus junk bonds), influences the M&A premium paid. This finding further attests to the role of credit rating in reducing information asymmetry. Our results are robust to alternative techniques used to control for potential endogeneity bias, to controlling for deal, bidder and target characteristics, and to different sample periods. Our findings complement the growing literature on the effects of credit ratings on corporate finance decisions (for example, Liu and Malatesta (2006) and An and Chan (2008) ). They 2 Henceforth, a rated company is assumed to be one with outstanding fixed income securities that are rated by one of the three credit rating agencies Standard & Poor's (S&P), Moody's, and Fitch Group Ratings Services. find that issuing firms with credit ratings are less underpriced than those without credit ratings; our findings are consistent with the above papers.
The rest of the paper proceeds as follows. In Section 2, we provide background information on Standard & Poor's (S&P), Moody's, and Fitch Group ratings services. In Section 3, we perform a literature review and formulate our hypotheses. We present the data in Section 4. In Section 5, we discuss our empirical findings. We conclude the paper in the final section.
Background Information and Credit Rating Agencies (CRAs)
A credit rating is defined as an opinion and a report on an entity's creditworthiness (i.e., its ability to repay its debt In summary form, their ratings are regrouped into four categories: Group 1 includes AAA, AA (S&P, Fitch) and Aaa, Aa (Moody's). Corporations with those ratings exhibit high ability to repay debt. Group 2 includes A, BBB (S&P, Fitch) and A, Baa (Moody's); their debt is also considered safe but less than Group 1. Groups 1 and 2 are considered to be investment grade. Group 3 includes BB, B, CCC, CC, (S&P, Fitch) and Ba, B, Ca (Moody's).
They are of lower credit quality, risky and are the first grouping in the junk category. Group 4 includes C, D (S&P, Fitch) and C (Moody's); these are companies closest to default. The preceding entry in each group is of superior quality than the succeeding one (for example AAA is better than AA in Group 1). The CRAs apply further refinements within each category with S&P and Fitch adding a "+" or a "-" sign next to each rating and Moody's adding a number 1, 2 or 3 next to each (whereby "+" is better than "-" and 1 is better than 2).
Literature Review
In this section, we review the literature that link credit ratings with equity valuation in corporate finance. Realdon (2013) illustrates the linkage between credit risk and equity valuation, and how credit risk depresses price-to-earnings and price-to-book value ratios.
Odders- White and Ready (2006) analyse the relationship between credit ratings and information asymmetry and find that equity markets' liquidity is weaker when ratings are inferior. He et al. (2011) find that when a firm's bond rating is upgraded, its stock information asymmetry and its analysts' earnings forecast dispersion are significantly reduced, while the institutional equity holdings of its shares are significantly increased. Hand et al. (1992) and Ederington and Goh (1998) find that investors penalize the stock of companies that suffer a bond rating downgrade.
Bosch and Steffen (2011) find that the certification effect of ratings is largest for private firms. They also find that the marginal effect of being stock exchange listed is insignificant once these firms are rated; and that foreign banks and non-bank investors are reluctant to lend to nonrated firms. Their research highlights how credit ratings improve access to corporate finance. Chou and Cheng (2012) find that the existence of credit ratings is associated with a lower negative effect of diversification. Both a change in firm status from nonrated to rated and a change in rating level from low to high lead to a significant reduction in the diversification discount. They further find that the market has a less negative reaction to rated and higher-rated firms around the announcement of diversifying mergers. Gropp et al. (2011) find that bidder gains from a merger are significantly smaller if the bidder is rated by a major rating agency than if the bidder is nonrated. Karampatsas et al. (2014) find that bidders holding a credit rating are more likely to use cash financing in a takeover because they have higher debt capacity.
Hypotheses
This section is divided into two: first we formulate our hypotheses concerning the acquisitions of rated targets. Next, we formulate our hypotheses regarding the choices made by rated bidders.
Hypotheses on Rated Targets
To the extent that ratings mitigate information asymmetry, the current market value of the rated target firm should be close to its true worth. All other things being equal, there is little need to offer a price that is too different from the rated target's current market value.
The existence of ratings diminishes the prospect that rated firms are underpriced since they are already informationally transparent, which reduces ambiguity about their true value (also see Liu and Malatesta, 2006) . The lack of discrepancy between the offer price and the rated firm's current value is also documented in the IPO literature. An and Chan (2008) find that ratings reduce price revisions during the book-building process and, therefore, there is little uncertainty about the value of the firm. Consistent with their thesis, the authors find that issuers with credit ratings are underpriced significantly less than firms without credit ratings.
The above arguments lead to the testable hypothesis that M&A premiums, i.e., the excess of the offer price over the target's market value, are low in acquisitions of rated targets.
H1:
The M&A premium is lower in acquisitions of rated targets compared to nonrated firms.
Next, assume that good targets sell for 100M while bad targets sell for 20M. Under perfect information asymmetry, bidders are unaware of the real worth of a target. Since there is a chance that every target can either be good or bad, buyers will only pay a price in between 20M and 100M. Against this backdrop, good targets will not be put up for sale if they cannot fetch 100M apiece. Under perfect information asymmetry, we end up with a market full of lemons (Akerlof, 1970) .
By reviewing the credit ratings, the bidder improves its assessment of the target's net worth and pays the correct price. Published credit ratings therefore partially resolve the information asymmetry dilemma and, in the process, bring both good and bad targets to the market. Thus, in the world without ratings, bidders can only buy lemons, which will hinder their post-acquisition performance. On the other hand, using ratings to review the valuation of a target firm improves the bidder's ability to pay a fair price. This leads to the testable hypothesis that bidders operating performance is superior in deals involving rated, as opposed to nonrated targets.
H2:
The acquisitions of rated targets yield higher bidder operating performance than the acquisitions of nonrated targets.
Hypotheses on Rated Bidders
Half of the bidders surveyed by Standard & Poor's in a study of 150 large U.S. M&A deals since 2000 have seen their credit ratings dropped. 3 A bidder can suffer a rating downgrade as a consequence of overpaying for a target. The risk is that an oversized fee in non-stock swaps, in particular, has either taken away prized operating cash flow or loaded the company with more debt or magnified the risk profile of the combined entity. There is a real risk that CRAs will downgrade a bidder's rating if the acquisition worsens the cash flow and debt profile of the firm. 4 In addition, Boot et al. (2006) and Gropp et al. (2011) argue that constraints imposed upon management by means of credit ratings force them to optimize their investment policy to avoid impacting their cost of capital adversely. Thus, rated firms are less likely to overpay and/or pay a lower M&A premium so as not to jeopardize their credit rating and cost of capital. We test whether rated companies pay lower premiums in M&A deals.
H3: Rated bidders pay lower M&A premiums compared to nonrated bidders.
Given the hypothesized inverse relationship between bidder ratings and M&A premiums paid, we would expect lower-rated firms to be more preoccupied with their ratings (especially those at the border between investment grade and junk status). Thus, we test whether the rating level is inversely related to the M&A premium paid. The counterargument is that in a low interest rate environment, as is often the case in the U.S., the interest rate differential between adjacent rating categories is so slender that bidders are unconcerned with marginal shifts in their ratings and the benefit of funding leveraged deals in a low-interest environment takes precedence.
H4:
Bidder ratings are inversely related to M&A premiums.
Data
Our sample includes U.S. 5 Enterprise value is calculated by multiplying the number of shares outstanding (from the most recent balance sheet released prior to the announcement of the transaction) with the offer price and then adding the cost of convertible securities, short-term debt, straight debt, and preferred stock minus cash and marketable securities.
We present three measures of M&A premium. Premium4Week is defined as the excess of the offer price over the target stock price four weeks prior to the M&A announcement (expressed in percentage)-for example, if the offer price is 140 and the target's stock price is 100, then Premium4Week is 40%. We use this measure extensively in our later analyses as it excludes the effects of the run-up in the target's stock price immediately prior to the M&A announcement (Schwert, 1996) . The mean and median values of Premium4Week are 44.481% and 37.605%, respectively.
We also report Premium1Day and the ratio of the deal value to target's enterprise 
Empirical Findings

M&A Premium between Rated and Nonrated Firms
We classify the deals based on the bidder and target ratings and compare the M&A premium paid between rated and nonrated firms. We present our findings in Table 3 . Using
Premium4Week, the mean premium paid in deals involving a rated target as opposed to a nonrated one is lower by 8.84% (significant at the 5% level; see Panel A). Mean premium is lower by 5.19% in deals with a rated bidder. A similar pattern emerges using the other two proxies for M&A premium, i.e., Premium1Day and the ratio of the deal value-to-the target's enterprise value. The difference persists irrespective of bidder ratings. These findings are consistent with hypothesis 1.
Consistent with hypothesis 3, the M&A premium paid by rated bidders is significantly lower than that paid by nonrated bidders. Using Premium4Week (Premium1day), the mean premium paid by rated bidders is 5.186% (2.156%) lower than that of nonrated bidders.
[INSERT TABLE 3 ABOUT HERE]
M&A Premium by Rating Quality
The results from Panel A of Table 3 suggest that the presence of credit ratings affects the premium paid in M&A transactions. In Panel B, we test whether the M&A premiums differ by rating quality. We divide the M&A deals between investment grade and junk category based on either party's credit rating. We first compare the M&A premiums between deals involving targets that are rated investment grade and those rated in the junk category.
Neither the mean nor the median differences are statistically significant. Our tests yield similar findings when we use bidders' ratings and, therefore, do not support hypothesis 4. We also partition the sample into two based on whether the target's rating is superior to/ inferior to the bidder's rating; and the difference in M&A premiums isn't significant. Thus, the univariate tests suggest that rating quality does not affect the premium paid in M&A deals.
An and Chan (2008) also find that credit rating levels do not have a significant effect on IPO underpricing, which leads the authors to conclude that with ratings, it is the value certainty that matters rather than the value per se. We find that this effect of ratings holds true in M&A market too.
Multiple Regressions of M&A Premiums
To control for endogeneity and sample selection bias, we perform a two-step estimation whereby in the first stage a probit model (equation 1) is used to predict the probability of a bidder selecting a target with credit ratings and in the second stage, the inverse Mills' ratio (INVMILLS) is included as a regressor in the cross-sectional analysis of M&A premiums (equation 2).
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where, the dependent variable takes a value of 1 in M&As where either party carries a credit rating, else it takes a value of zero; the independent variables are the deal ratio (DEALRATIO), which is the ratio of the deal value-to-bidder market capitalization; dummy variables representing deals when the bidder hires the services of an investment bank to advise on the deal (ACQIB), the target uses an investment bank (TGTIB), cash-only bids (CASH), bids where the bidder and the target share the same two-digit SIC codes (RELATED), and high-tech targets (TGTHITECH). We also use the following control variables: industryadjusted market-to-book (MKBK) and debt ratios (DEBT). The corresponding median for the industry-based on the two-digit SIC codes-is subtracted from the raw figure to obtain the industry-adjusted figure. We hypothesize that bidders are more likely to select rated targets when the deal ratio is high, in cash deals, in the high-tech industry and when the target is highly indebted as the risks of failure is high.
We present the results from running the probit regression in Table 4 . In the first regression, we estimate the likelihood of a bidder choosing a target with credit ratings. We find that bids for targets with credit ratings are associated with higher values of deal ratio and higher values of target debt. Related acquisitions as well as those where the bidder hires the services of an investment bank to advise on the deal are also associated with M&A deals whereby a target is rated.
[
INSERT TABLE 4 ABOUT HERE]
In the second regression, we estimate the likelihood that a bidder with credit ratings participates in an M&A deal. The likelihood increases when an investment bank assists the target firm in the negotiations and with the bidder's debt level. Else, it decreases with the deal ratio and the bidder's market-to-book ratio.
To test the effect of credit ratings on the premium paid by bidders in M&As, we run the following multiple regression:
where PREM represents the M&A premium paid by the bidder measured by Premium4Week.
ACQRATED and TGTRATED are dummy variables representing bidders and targets with credit ratings, respectively. We expect the coefficients of both ACQRATED and TGTRATED to be negative (consistent with hypotheses 1 and 3), which would reflect the lower premiums paid when these parties transact while controlling for other characteristics. COMPETING and HOSTILE are dummy variables representing bids received from multiple buyers and hostile bids, respectively. OCF is the ratio of operating income before depreciation-to-total assets minus the corresponding industry median ratio. INDPREM is the premium paid for similar deals (i.e., in the same industry) over the last 12 months preceding the announcement. The remainder variables are as explained before. The selection of the control variables follows previous studies related to the determinants of M&A premium (Walkling & Edmister, 1985; Kaufman, 1988; Lang et al., 1989; Servaes, 1991; Palia, 1993; Cotter & Zenner, 1994; Schwert, 2000; Flanagan & O'Shaughnessy, 2003; Madura & Ngo, 2008; Jory, Madura & Ngo, 2012; Jory & Ngo, 2011 , 2014 & 2015 .
We present the results of the M&A premium multivariate regressions in Table 5 . The dependent variable is Premium4Week. Our variables of interest are the dummy variables TGTRATED and ACQRATED, which represent targets and bidders with bonds rated by at least one of the three CRAs prior to the M&A announcement, respectively. We expect the coefficients of these two dummy variables to be negative, which would reflect the lower premiums paid when these parties transact while controlling for other characteristics.
Consistent with our univariate findings and hypotheses 1 and 3, we find the coefficients of both variables to be negative and highly significant. The results on the control variables are also consistent with prior studies. The M&A premium paid is higher in deals financed only by cash, in competing bids, in hostile bids, and in acquisitions of high-tech targets. There is a momentum effect in M&A premiums paid as the dependent variable is positively linked to the level of premium paid in the industry in the previous year. M&A premium, on the other hand, is lower in larger deals, deals in which investment bank advisory services are sought, strategic acquisitions, and targets with a high level of debt.
[INSERT 
Bidders' Operating Performance
Earlier we explained how in the world with perfect information asymmetry bad targets will crowd the marketplace and will adversely affect the performance of bidders. Thus, in a market with both good and bad targets, which is supported by the presence of credit ratings, bidders can do no worst. In this section, we test whether the presence of credit ratings is indeed associated with superior bidder operating performance.
We measure bidder operating performance using return on assets (ROA) and the ratio of operating income before depreciation-to-total assets (OCF). Both are industry-adjusted by subtracting the corresponding industry median figure and represent the average of the three years post-M&A announcement. We present our findings in Table 6 . In Panel A, we compare M&A deals based on target credit ratings, i.e., rated versus nonrated. Consistent with hypothesis 2, bidders' performance using either measure is significantly above when the target is rated as opposed to nonrated (i.e., 1.37% versus -1.20% using ROA and 8.67%
versus -5.86% using OCF). In Panel B, we compare deals based on bidders' ratings, i.e., rated versus nonrated. Once again, the ROA and OCF of deals with rated as opposed to nonrated bidders are superior (i.e., 1.68% versus -1.46% using ROA and 8.47% versus -7.10% using OCF). In Panel C, we find that the mean measures of operating performance are higher in transactions where both parties are rated when compared to transactions where both parties are nonrated. Mean ROA and OCF are higher by 4.09% and 15.76%, respectively.
[INSERT TABLE 6 ABOUT HERE]
Further Analyses
Alternative Measures of Information Asymmetry
7 In undocumented findings, the acquisitions of rated targets yield better long-run stock performance than the acquisitions of nonrated targets.
We explore alternative measures of information asymmetry, such as analysts' coverage, dispersion of analyst forecasts, idiosyncratic risk, tangibility of assets and research and development (R&D) intensity. If information asymmetry drives the main result, then it should hold replacing ratings with the above measures of asymmetry.
We repeat the regressions of M&A Premiums using the five alternative proxies for information asymmetry as follows: represents the number of analysts following the target firm. The data is obtained from I/B/E/S. is the standard deviation of the analyst recommendations in the analyst consensus file reported monthly in I/B/E/S. We use the latest data in the year preceding the M&A announcement. is the standard deviation of the residuals from the Fama-French (1992 , 1993 regressions. We use daily data over the interval (-252, -30 ) about the M&A announcement date. is the ratio of the target firm's intangible assets-to-total assets. The more intangible assets a firm relies upon, the less precise is its valuation compared to a firm with more tangible assets. is the ratio of the target firm's research and development expenditure-to-total assets. R&D expenditure is a major contributor to information asymmetry (Aboody and Lev, 2000) . Missing values of and are set to zero. Given that M&A premium is a direct function of information asymmetry, we expect to be inversely related to and positively related to each of , , , and . We present our findings in Table 7 .
[INSERT TABLE 7 ABOUT HERE]
As expected, the coefficients of the variables (Models 1 and 6), (Models 3, and 8) and (Models 5 and 10) are statistically significant and of the correct sign. and are not related to M&A premium since their respective coefficient is not statistically significant. Thus, our findings based on target ratings are generally consistent with information asymmetry.
Types of Targets Acquired by Rated Bidders
Earlier we hypothesized that the M&A premiums are lower because bidders are concerned that if they overpay they may end up worsening their credit ratings. In this section, we test that in an attempt to preserve their ratings, bidders tend to favour less risky targets, i.e., mature companies with lower volatility of cash flows.
We consider the following two variables. The first measure is the age of the target firm, which we proxy using the number of years the target firm has data in the COMPUSTAT database. The second measure is the standard deviation of the target's (i.e., the ratio of operating income before depreciation-to-total assets). We calculate the standard deviation using ten years of data ending a year prior to the acquisition date. All firms should have a minimum of five years of data. We present our findings in Panel A of Table 8 .
INSERT TABLE 8 ABOUT HERE]
Consistent with our prediction, the average age of the targets of rated bidders is 13 years compared to 10 years when bidders are not rated. The difference is statistically significant at the 1% level. The difference in volatility between targets of rated bidders and targets of non-rated bidders is not statistically significant. Thus, using as a measure of mature and safe companies, rated acquirers tend to target more mature companies.
The Methods of Payment
To the extent that rated companies exhibit less information asymmetry, we test whether such bidders have better access to funding. To that end, we compare the methods of payment between rated bidders and non-rated ones. If rated bidders have better access to finance, then we should observe a higher percentage of cash used as their method of payment.
Correspondingly, we should observe a higher percentage of stock payment used by nonrated bidders. We present our findings in Panel A of Table 8 .
Both the mean and median ratios of cash payment-to-deal value are higher for the group of rated bidders compared to nonrated ones by 7.61% and 31.66%, respectively. The differences in mean and median figures are significant at the 1% level. These findings suggest that rated bidders have better access to cash resources and are therefore able to pay a higher proportion of the deal value in cash. Conversely, nonrated bidders favour payments with stock. The mean and median ratios of the percentage of the deal value paid in stock are higher for the group of nonrated bidders by 10.02% and 25.32%, respectively. Both differences are significant at the 1% level.
To test the hypothesis that rated firms have better access to external funds, we also analyse bidders' debt ratios. We present two versions of the debt ratio, i.e., raw and industryadjusted (whereby the median at the two-digit SIC level is subtracted from the raw figure).
Both ratios are higher for the group of rated bidders compared to non-rated bidders, supporting the proposition that the rated bidders have better access to external funds.
Why investors would be willing to accept a lower premium when the bidder is rated?
All things being equal, the value of a rated bidder exceeds the value of a nonrated bidder by the premium that investors place on ratings to counterbalance information asymmetry. Target shareholders who are paid in stock will benefit from the premium that accompanies rated bidders' stock. Therefore, target shareholders may settle for a lower M&A premium when paid in shares of a rated bidder's stock since the shares they receive already include the surplus attributable to credit ratings and lower information asymmetry. To test this proposition, we run the regression of M&A premiums separately on the subsamples of stock and cash deals, and we present our findings in Panel B of Table 8 . We expect to find an inverse relationship between M&A premium and rated bidders in stock deals but not necessarily in cash deals. Consistent with our hypothesis, the coefficient of the variable is negative and significant in stock deals (Panel B1) but not statistically significant in cash deals (Panel B2). The results suggest that targets settle for a lower M&A premium in stock deals by rated bidder firms.
Conclusion
We show that the presence of credit ratings significantly affects the prices paid in We download all U.S. domestic mergers and acquisitions from 1986 to 2012 from the THOMSON ONE Deals database. Both bidders and targets are publicly-listed either on the NYSE, AMEX or NASDAQ and have data available from CRSP and COMPUSTAT. Our final sample size consists of 2,321 M&A deals. Firm ratings data are downloaded from the Bloomberg database.
refers to bids where the bidder and the target share the same two-digit SIC codes. Enterprise value is calculated by multiplying the number of shares outstanding (from the most recent balance sheet released prior to the announcement of the transaction) with the offer price and then adding the cost of convertible securities, short-term debt, straight debt, and preferred stock minus cash and marketable securities, all stated in $ millions. Premium 4 Week is defined as the excess of the offer price over the target stock price four weeks prior to the M&A announcement (expressed in percentage). Premium 1 Day is defined as the excess of the offer price over the target stock price one day prior to the M&A announcement (expressed in percentage). Stdev stands for standard deviation. Ratings data are obtained from the Bloomberg database. and are the excess of the offer price over the target stock price four weeks and 1 day, respectively, prior to the M&A announcement (expressed in percentage). Enterprise value is calculated by multiplying the number of shares outstanding (from the most recent balance sheet released prior to the announcement of the transaction) with the offer price and then adding the cost of convertible securities, short-term debt, straight debt, and preferred stock minus cash and marketable securities, all stated in $ millions. ***, ** and * represent significance levels at 1%, 5% and 10%, respectively. The dependent variable takes a value of 1 in M&As where either party carries a credit rating, else it takes a value of zero; the independent variables are: the deal ratio (DEALRATIO), which is the ratio of the deal value-to-bidder market capitalization; dummy variables representing deals when the bidder hires the services of an investment bank to advise on the deal (ACQIB), the target uses an investment bank (TGTIB), cash-only bids (CASH), bids where the bidder and the target share the same two-digit SIC codes (RELATED), and high-tech targets (TGTHITECH). We also use the following control variables: industry-adjusted market-to-book (MKBK) and debt ratios (DEBT). The corresponding average for the industry-based on the two-digit SIC codes-is subtracted from the raw figure to obtain the industry-adjusted figure. TGT and ACQ represent target and bidder, respectively. Dep. Var. stands for dependent variable and Param. Est. stands for Parameter Estimates. ***, ** and * represent significance levels at 1%, 5% and 10%, respectively. PREM represents the M&A premium paid by the bidder measured by . TGTRATED and ACQRATED represent targets and bidders with bonds that are rated, respectively. COMPETING and HOSTILE are dummy variables representing bids received from multiple buyers and hostile bids, respectively. OCF is the ratio of operating income before depreciation-to-total asset minus the corresponding industry ratio. INDPREM is the premium paid in similar deals (i.e., in the same industry) over the last 12 months preceding the announcement. INVMILLS is the inverse Mills ratio obtained from Table 6 .The remainder variables are as explained in Table 6 . ***, ** and * represent significance levels at 1%, 5% and 10%, respectively. We measure bidders' operating performance using Return on Assets (ROA) and the ratio of operating income before depreciation-tototal assets (OCF). Both are industry-adjusted by subtracting the corresponding industry average and both represent the three-year average following the M&A announcement. We use the t-statistic to test for differences in mean values between groups. ***, ** and * represent significance levels at 1%, 5% and 10%, respectively. In Panel A, AGE is the number of years the target firm has data in COMPUSTAT. OCF Volatility is the standard deviation of the target's OCF (i.e., the ratio of operating income before depreciation-to-total asset). % Cash Payment is the ratio of cash paid-to-deal value expressed in percent. % Stock Payment is the percentage of the deal value paid with the bidder's stock. Debt Ratio is the ratio of total debt-to-total assets. Industry-Adj. Debt Ratio is the firm's Debt Ratio minus the industry median (matched at the two-digit SIC code). We use the t-statistic and the non-parametric Wilcoxon-statistic to test for differences in mean and median values between groups, respectively. In Panel B, the dependent variable is the M&A premium paid by the bidder measured by . TGTRATED and ACQRATED represent targets and bidders with bonds that are rated, respectively. COMPETING and HOSTILE are dummy variables representing bids received from multiple buyers and hostile bids, respectively. OCF is the ratio of operating income before depreciation-to-total asset minus the corresponding industry ratio. INDPREM is the premium paid in similar deals (i.e., in the same industry) over the last 12 months preceding the announcement. The remainder variables are as explained in Table 4 . ***, ** and * represent significance levels at 1%, 5% and 10%, respectively.
